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PURPOSE: To simplify recalculation of an authentication code in a system which is only partially change 
normally, by calculating a general authentication code on the basis individual calculated authentication 
codes. 

CONSTITUTION: Individual message authentication codes MAC of messages are calculated, and a global 
MAC of the whole of information which consists of plural files or messages and requires authentication is 
calculated on the basis of individual calculated MAC. These messages are divided into block each of which 
includes a considerable number of message for the purpor of making the system hierarchical. MAC of all 
messages in each block are calculated, and MAC of the block is calculated on the basis of MAC of all 
messages of the block. The global MAC is calculated on the basis of MAC of all blocks. Thus, MAC easily 
calculated in case of the change of only a part of information. 
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v> oiifEniiiktfli&ti^rx v.-iO -C-, 2: <o 2 -'^ ( U 

( UA ) ho'j v^^ig:®i£fc^iflStauAi\.^h^ 
K o i£i^ S "C ^ 1? , K li ( >j V ^ ?t 6^ k: ;k 

) <o SEii5: k: [si C "C^ ^ 'i^ ^ii/i u /^i 



tfraBSli3-2:i5840(11) 

UA(Hi,^Of^O 'J y ^^O^-^K^trtJi^^o 

UAa>*t?OCDK^>01l^/:i> -y-t-v^^KDC 

^ ^ 'ii^ S t:3: . -t o i? K D C a)- b -t o 

A K -6 C i: -C ^ o -t- O > -fe - >> U 

h -e ^ o 

£:OJ:5KUAtKDCt<OPa1cOU y ^ 

c:co:35&-c-UAtKDCiiOPB'l^c— a.'j v^d^^ 



ra: -r -t: 


0 >j V i7 ^S:^-r -6 J: 5 KDC 


7* a :^ 7 A 


^ ^ h -c ^ 


0 CH^^T/X^K 


^ U A 0 ^ 


— ^^j^l^-.^ h 3 


1 ( ^ 2 ea ) K 


/X i) (O 0 






K b •> :^ -f A 


• > 3^ -fe - ® <k i>> ^ 'i:^ f? -e 3b 


^ C 0 > 3. 


-fc - U M K t 


^ ^ -t 




U M K 0 


^ . mm^-^ 


S> ^ rc a6 ) 0 


i> u ;i 5 u /X a)* 0 




i/ 7^7- u • / 


y -fe — v> , •> ;^ 




^ ^ rx Ai 




A t 0 Pal -e 51 ^ 


l^ rx n rx 


e> :^x v> t K /X -6 




VC J: 1? K D c 




• > -fe — v> 0 ^ 






B C ^OS?it^:^: U A 






7- □ y ^ 0 ?^ t: 71^ 


U -C ^ 0 HHJ 


5^ h 5 0 ( 


m 2 Eg ^C7i^-ru A 




b 3 0 K^rt; ) t 


— C>0> 5^ -fe — 


• T -fe V 7' 'J n [si 5 1 la 


It b n > > 5. -fc - 


• T -fe y 7* 


»j M © K 5 1 


li > y -fe — ->> • T 


-fe V 7" 'j • 




-k — • T -fc V 7* 


> j • \^ :^ ^ 


3 7 K ;5 ) 6- j> 


^0 5i-§:>fk/^^ 
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X ZJ^ M A C ^ .< - ^ (O m ^ ^ k% C C X^n 
> s'-fe-v^ • T-fe>:7-'J^31Inigj5 1 <0 — U t R 
L "t ^ i? f® K la ^ L -c rx v.- , K D C K ft ^ 

3 4, io- J; t>' 3 9 , *J J: T>' -f ;^ C7 V ^ 

— (i^rxij-^t^v^^^ 4 6 t4 7*jj:t/ggjjtu'.>? 

;^^48t4 9K:52^;S-r-i)0^ife-^(*::^, 7*0 

5^ ^ 53. 54, 55, tr-^U-C^^o 7" a y ^ 

5 3, 5 4, 5 5, it.-^^^^^^ei'X^M 

5 4, 5 5 — o^S^U-C^-ft^ 

Isl^e 1 tcj: j?5^3[tc ^ fx^^ 
U A mi o <l 
^ -f^ ^ |g i6 frc , U A 5:*r O ThT ic 'J V 

tiUA^iKDCiCirS^^tffeOJg^LrcUAtoraT 

ix O U A 1^ <0 U A t O mi -Ci^ X. -6 C -C- t i 

fC >J y ^ O r ^ J xfg ^ U A 1; y i7 O ^ A 

'J >'^^^^-r^ro^r>^:^^^A^K:^;^L 
-C ^7 -2) d*- , ^ -eti 'J V :^ ^ ^ 5P: -f ^ U A U 

A 1 t ix , U A 1 i)i 'j y ^ :^ i>j V- ^ O 

u A ^ u A 2 t A,-e\.-^o 
^ n A ^ 



A ^ -c :te i? , ea£ c> t: f o u A > p. — 

A|c;5^> ■fe-*:^^i§gi?S$rx^tixt:3:rx Cj/irv.^ 
X i) y a ^ 5 54, 55 — " o 5 o is ^ rx 

Ifrcrx^o L25»U, — >>^j5ijOUAK:5^tli 

l.t£:yf ti\-£Ts: hts:\-m^K\X. ^ ^ S I 

rxv-o i:*t(i, f^t^ti, 'J ^ ^® L -C -6 
^i^iiC^-f-So UAl7)^ibKDC-.coiJ>/^o^ 

UAafpjH'Ozi.— Kd^#-4ix-Citfi?, ilOn — K 
tt^ilS-^Jirj:/ s'-k — i^^UA2^CjEg£±i-r^^ci^>-fe^' 
^;^'I5!«^6 iK:ej9St/xvtixtirxf?rx\.-o — c^o 
3 — v\x:i<0'^^^ > y-fe — ':^]&iUA 1 :tej:i>JU 

A2-v-ifc-nt>2)»t>jg|^^ix;5,cO-e, ^ ^ 

UAl-*KDC :UAld'*KDCK:UA22iO'j 

UA2i-KDC : K D C ;&iU A 2 jz:^^ L MK i. 
^ L M K ^ ;5, , 

UA2->KDC : U A 2 ;&*^^^ifgSg-j-^, 
UA1<-KDC :KDCd'-+-^UAi tCj^;?,, 

— ^^ilfflKJt, UAlO^-if^i, UAlco^ 
— JJ?g3^:5iT.rc-flfe£OUA-e^-5»UA 2 2: >J 

UAid^KDC-^cO'>>.xa* • > 

^ iX ^ o <0 > -fe - • >f 7* U A 1 >J V 
'y-fe-->>:$:tt:tiUA2O3-K^^/0-t:>.-^o i: 
:*t-ArxLMK:fcf^i?, >'y-fe-v>^UA2K2l^o 

^£0> y-fe-->>co> 5'-fe->>if>fytiUA2K:u 
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c DK^ ut:i©-^>fb5K-t:\-;t>o ua 

htz\-o 'J V >7 A K ixttt^i: , ^ -fe - v>ti 
UA2 75»?3KDC^Ci^t,n^o y-fe-'>>fri 
'J V'^cDSAiT.^^UlfcUA 1 - K^^Xy 

trV.-^ C UA 1 on - KiriieiKAK^OHijtkO 

^UA2 7)»t?KDC^CigSO^Cfi£ffi^n^CDK 
4^ - U t: U tlB^-^^k i o KDC 
;i O > -fe - ^ ^ i . >5^-b:-v^^U 

Ai frcj3§ot:UA2K:J:^'J v^^O^AH^^-f 
hh^K, >^-fe-v^^KDC;d»t>UAliC5li 



?5R3BgG3-225a4U(l3) 

^AH^o CO^^, --:POUA-r/£t>-bUA 1 

n^F^m t \.X. UAKtiCOJ:5/x'Jv^^M 
^ /-c ir!) o ftR t, n rc s a u IS: it n -c 

UAi;6-rp-CUA 1 ii-^K'^mMiZ^tSL y ^'^^^ 
^^^o-C-tOUAd'-ffUV-^'J Vi7^SAH^^ 

^ . y :.-fe-v^:&rUAi^ci9l^-Ci?fiurc'J v>7 
3Ci*-}Ejfi&5 HAi C h ^^-To (^tr^rbti. UA2 
— ifK:UA 1 3&>U v:^^^^u-cv.-;5)i: 



ni^:, -to^ — tftigi^isK/^i'jv^^^SAn^ 
UA2tif5U^KDCK:i:oc:2:^^"f'>^7^A . 

5i^;o>->'-fe-c>^UAiK:i^i, UAico^-1^ 

J§ ijfe o M * 3b*- ^ $ iT. /:c V- o ii- ^ -e ^5 ^ o ) 
^4[aK, ^2(aK:^LniJ:j?^^PS6^K:UA 

fri y a -y ^ 7 5 t:- L -C ^ i? . / -y -fe — V? • T -fe 
iJXcF> :.-t--;^|g|iE3-Kft^^— h4 2^ 



^ o 7' a -y ^ 7 1 . 7 2. ^-t^imtZ ^ - * 

:^ ^ L t! O ^ m pL X - :b t'^ . ^^'oy^ti 

^ij^toUAtoia^^iSi'^^-r-6; ^;£o-t:. ^rc h 

^ y' a ^ ^ k-X <0 \J A i)'^-^<0 7' ^ ^ yc^^\.X 
V. - ^ ^ ^ ^ij -f i U A T y \^ :^ . 3 - y • 
^ ( \^ ^ 1 3 )^-03x-"t\.-:5>o tixtjU'v^^ 
^^'Kti, ^^UAO^x— -tfj&^'ftfecOUAi.iOUV^ 

^^:^Lt:gg^^i^fch^. io*j:r;!{feoUA7!)'-^ 
s^UAi:cO'jy^7^©^Uag^^Hrch^. ilO 
^OUAcOT Ku';^ • 13 - K36'vAnC3ix;6o '7 ^ 

y ^ 70, 7 1, 72, >\^^'f }^ 1 4VCi: 

!?^^$^i.^o KDC^coya-,>^7 0 0^g^, 
S ^ > y -fe — v> • T -fe V 7* U • 1^ v> j;^ 3 1 <r> 
s CKiii-i rc^if5lJ^WIMl^3 0 KJ; i^ig^lllBij^Ri^iT. 

>>^^ 3 70S CiEiiiVC^ST Ki^:^ • =J - Kt 
^mi^-:x>t^;J' 7.3cOp*3^i:^^©?-rsct^cJ: ]? 



• ^ - L t ^ - if ?g 1^ L Al U A ^ JglJ :f ^ 
7- a 5. 71. 72, nU M K :fi ij'.^ 

(CO^^, LDKlidJ:i;JLDK2 )^C200 

tc-m^ -<i^ * ^ - ^ -e . ^ -fb -r ^ <o 

U -r T ^ ti. ^ U Al # frC 5(t ^ U It :H /X 
v^^UAi:i5*f>UA2K^fc*i-t'03S*frcj§|-5>;:t 

> -y-fe--;^B2|)E=i - Kft^^ — =^ h 4 2 [^^ 
> — -:^.T-feV7*iJ • \y ^ z 74>oMB 

>>:^(*cO;^^(OBi-^'fb7*a 5, ^ <0 ^ ^ K ^\ m X ^ 
rc/:iU. MACcOft^^Ct:J:|^p^0ff-^>fbtI^ — 

C-^:KS5:^ ^'-t — — Kft^jL— ^ h4 2 

htL-Cti^^Ufx\.-7i^. ^-ib^bAx^Og^mS^^ 
tcti. MACti8BF-^>fbh3t?TUt:ft^-r.5,Ciitl; 

-ct-r. Hi^Mbo^t-tt^urxH-n^^rx btcr-^o 



?fraB5 63-2^5840 04) 

-e ^ >6 o 'J > ^ ^ — (o U A J: ^> g 

^kie: D-c^j^^ i^.rx^ti^^^ fx t>rx\,-it-, — b^l 

> ?'-fe--^^(^lEiSiMBtiliBfbnrc^$Ua)*)^xv^« 

'j • u'v>;^^3 70MB(Ei®a)*t,Eir^^b/j¥^^^ 
— -yh4 1-vO^^^MKttf>^CA':5-CAJi?, 

3Si;^i"-&6 4fc^5'h0 7*a3'i7iiL-C. 

X\Xtz < P C 1 4 b^-^^b/^^ 

\Xl 7-o-^>7^-PPC 1 4K:igi)ig^H>6 ( PC 
1 4 Atrt^t-f — yh43 

tU-tSibf^-j-^)o ZfcK^^^-fe-c^OMACj&ift 
^ $ H -C > y -fe — v> . T -fe* y'" >J • ^ 3 7 

OMACIEiiiiC2li?i2v:$K;2>a >t/-fe-v^O^^ 
tt. rct^li. M T O — SB t U -tab ^ > 

frcM^K^o i:'OX5:^x^:^fr:tia.^rx>=.-fe--:^ 

-fe - ^ fx fx t V O C i . ii/. ^ o > 

*;^;^;?LDKi t I- K 2 Km^-t :b I (O 
V - \^ 7. ^ { \^ y h - -^'yy^irtis-d^h 
f^X\- ^ y a y 7 I ^ 7 2. \x 



( ^ n ^ -te - ^ K N — ^ -C- is ^ ) -fe 
-> ;^ X A S5 ^ t, rr v-o ^ §^ . -> -r a , 

^Uv.-> -fe - i> tn K o rc 7!)-^*? ix rc > 



?JB3B5 83-225840 (15) 
X -r A , ^ — 1^ • ;^ -fe - ^ ^ L -C \. - 

— c^K:5t?T^ — • / s'-fe — v^o> y -t — v>^-% 

t tr o Ai h.L "C 5^ . > -fe - v> ij-^ <t ixrx 
7)* o rc ii i:> 2)» o t # f A. rx fl ^ ^ o 

h ^ ^ ^ _h rx t) ix > y -fe - v> )^ < rx 

^ o 'Q\XTz < # k: 3S n -c v.- -5, it -e ^ *> 7^ 

- ^ la -f* ^ 7^ X ^ - -> a V ^ ^ij ^ u -c \.- 

IE U v.-Jj:fei& u -c^ ^ > ^ -k - v^^j§| ^ h ^t:tifi:> 

U V^cOSi7?0^3Sf1:-OOUA±oJ;U^KDC 
OfelO^M<Oor&E^x> y-k->>(0->--5ry;?.^cX 

iiOJ: 5:^x->-^^v;^o-o<o^J^^n B^io^x 

tj«^ n c fifc ^-To 

^ n B ^ 

U A 1 ► KDC:UAid'-KDC^c 

UA2 tOU >'^^^^-r^a 

UA2^KDC :KDCd'-UA2^ 
UA 1 ^lO'J y^^^Aixi7)*=^i^^o 
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UAiitfJ:t;^UA24-KDC iKDCd^Stm^- 

'kUAl i:UA2Ki2l^o 
UAlioJ:r/UA2-»KDC : IJAl ^UA2d- 

UAl^oJ:r/UA2^KDC :KDCAi^^t4-- 
^UAl t V A 2 K'^ho 

mu c m 

U A 1 ► KDC : UAiib-KDCKUA 

UAiioJ:t/UA2^KDC :KDC;6iS^^^- 

^UAl t,\} ^ 2 Kmho 
UAiib-J;0^UA2-»KDC.: UAl i:UA2 3&- 

^ft^^rmU, UA2iJ>^Ati^o 
UAiioJ:r/UA24-KDC :KDCd-ia^+ — 

^UAliiUA2^i3|.5,o 



?IB3ffSe3-ii^i5840 (16) 
^ ix ^ h v.^ 5 ;^-C, ^ n A •> - >^ V x i? ^ 

UA 2;a*-i2&^;^nrc'J v^^tO^Aix^^tEi^-rfxJi 

4JSId-^^fe"fnt^. UA2tiMief^o>^.-te-i^:|: 

3^e(0/5,-fe-v>tU-CKI)CicJ^i?, KDC 

>5'-t-.;^tU-CUAl^i^^3 ^^«0-00'> 
-'ir>;^(0^>^, ^UAti^co^t'fi^-^^'ffeOU 

Ad'^-tojEg^i^-^Sfti-^ttrfrc^^i-r^ctK 

-fe - ^ -f ^ o 5S rx + - ^ 0f ^ -r t -e 
c o ^lij <o U A ^ -fe - ^ i^l -6 c h 3&> t- ^ rx 

mnA^Ov'-^v:;^c0^i-^. UAltiUA2 
d-UAi<oig^4--'&:S^^-i-t-fri> ^'-fe--:^^ 
i2l ^ t -e ^ /X V- , U A 2 ^ 4^ - ^ UAl 



;diUA20j^^i+-:4:( UAl<0^^4^-i:UT:) 
UA 1 iy^^Zix-^m^-t ^fc.ib(0*S^n^ —^m^-T 

^5:^xciit:-^^o L.t^\^\^A\if-m^m^ — ^ 

vc its^ ^ rx 4- - ^ u -c \. ^ /X \- - 1 ^1 ^ ^ ^ rc u A 1 
t^J:i?M^&:5iT.^C^^rx;&o ^i^X-— OO^^ 



•J V >7 d'- ffg S n ^ . ^ - if t!)- 'J :^ O {i^ ^ 

u -c nt:j: , ^ rct^t-^ - if >fts o 'j v ^ ^ ^ © u 

i^i»UA2 2)-ibi:Otj > 9 Km-f ^'^^^(O^mi 

^m^-r ^ ^ t.-^mTv^'T K D C , ^ij 

^ U rx V- 'J y <; Km-r h ^ <0 ^ J^-^ X 7 



K D C -V to 3;IJ gtl ^ K D C 5iJ ^ U t 'j V ^ ^ i!^ 

Mi"^ :^^fe^cc?\.--t:±x£ L Aio -> r A . > 5. -fc 
-e^^o U AO^ 'J y >7 ( i-rxt>t? K D C t 

/X ^ n t rc 7)* u nrx v.-^ , 'J >' i7 r 

i:^, i«!!3S^'fT:rxoAi^l^O>5^-t-v^Oie^ 
(>:/-fe--:^|&-^KJ:>6)^ L C \. • ^ O -e . 

iitno{5]^ X- rx v.^#rx ^ ?g|g^ -k - -e^ >2> 



?$raB? 63-225840 (17) 

h # . -i re ^ n ^5 7l K rx ^ t # -e ^ -60 
u •> ^ -f A . > y -fe - v> d^i^l tti 5 n ^ t)^ 

ic^ 7^5Jlsig-C2J»-:P%S-efx\.^-a-v^->;^-rA • > -j 

Mf? -citXy -ev- ^ <o -e. ^wiasti'i^^tft &^ ^ -r 

-^rx^5gl@;^^ii2l^^l^i3li?^g^i^^^,i^ 

t>*orc-c^^^o-t;^t:-, k> x^-^l^ ^ ^ - <o 
J3^i?^irt'itr^^^o Aid-, m.^mt'^ ^ 3.-fe-v> 

> y H= - ^ ^^leta^taT)* ^^k: i5tj ftfe-r * c 
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•irc^uv.- / - a'-^^-^ h. ;b t K'niDix 

-to — gB^y;f^f^*^*c*?i^, ^^iHUfii^^o^fc 
)S 6C fPl 7)* ^ -^i^^ ± trMA.fl^mKm ^ iLt-tt 

5^ h v.--C\.- i ) , > ^ - K N . i6 X 

C > -y -fe - ire L "C ) a 0 t-^ C<OX 

MACE:iSifrCAti^n^o 

- ^ , ^ i > :/ -b - 1 ^ -r t: A 

J5iA*x-cifl:s7:t;5)o core*:), -^-'^^^ Hco#ito> 

-fe--:^IC5MU"Ctt^Lrcti35*i?OMA C^P M 
AC(ilrOMAC)^^^CAn. ilOPMACfit 
^Cf-^^kU. ^-^3^ hO?a^E«0gB^>lt:lCtAix^ia 
-ex - h y-fc-v>^CO\.--Ctt^^HAi^U\.-MA 
CfrCJ:i);t7-<-^Ht:\,-^7 ^ -^-^ KfrCAn-io 



t5^0S 63-225840 (18) 

^ ^ 7)^ C5 -e ^3 ^ o ;i K jg£ 5^ L -c V. > i <o , ^< 

^ ^ dw- h t^: io ^- 7)* ^ 1* ^ 5 ix -C V. - -C SB 
:i ^ i: t. -t^ ^ ts: x^ X ^ K VLlf l.rt& rx 

y r^' 'J • u- :^ ^ O i£ ^ ( S C , D N , M T , KN . 
io-Xl/MKO^Etli ) ^^'^(O [- ^' J it 

V ^ — ^ • fc^:^ h^-^/Ot-V^^o KNEllicO> 
y -fe — ^ -f-lt y-fe — v>0> 3.-fc — 

A^-t\.-;&-r-<t:o:^lrt^ =.-fe--^^59u-cvi, 

V - ;^ 3 — K ^ :^ -r -f ;^ — 3 V n - K" g 

c CO -'■J ^ 5. b mmi'0^'x^< ^ ^ I > -fe - 

^SEU. ^M-r ^ C h i--C t .6 C t 

rJP-tOv^ — ^v;^tiii%K:MAC<o-> — t^v>t.^ 
K X X^m-^ tL ^ o ^MACfi-tHfrc$fe?fi";£> 

ni^Ac-cv-igiro> -y-fe-'>><oMAC:&:^^u 

^ . iKfe S L ) d'- ^ K . -> - ^ 

AC^i-?^-^ 5. ^^ilt>rx</x^^ LKts: ha 

S ^ , ^ y h ^ O fH /r o / 5^ -fe — (a 

H-f^c>-y-bi-->>ieis^s*^Anbn, ^o^^t 

rix^o;G:S: / 5^ -fe h t U "C ( ^> 
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< rx ^ o ) 

J: Ifi o J: 5 k: . ^ h <0 :g ^ t:t , > - 
T K N ^»-A c» -C V- ^igm > -fc - h . 

i^To)* U:j>»^ t?i:\.-o ^ i^l ^ 'ii^ -e J?> t IE 
1 ;!)-^cl:J:iBl U;?2fe-eiS&<iS^ ix, IS -T ^ a ^ 

X A • > 5. -fe - t& ft»J 7^* O :/ >7 o -r rx :b 

■Ic?, K D C p»3 Kfi^-^-C<0*;S^UAl, UA2. UA3 , 
.... ...^co 'j V ^ K: -C :7* a 5, /7 8 5. 8 6. 8 7,-- 

i m 3 m ) ii-^ ^ . -irc^UAiS^KtiKDC'v. 
f:>'J>':^t'JV^'^n-C\.-^5g^UA-I. UA 

- U . h ea-f -5) 7* a y 9 0, 9 K 9 2. 



15^83 63-225840(19) 

S^^HfC3&--t05gag^7COUAi»i5|cyifSi5lo-C 
•t tzm^td^ -Xtih ^ o tt ^ t L "C It , S ^ 

z>:o/lli^o> 5'-fe-v^^-^^^->t:v-rxv^t:td* 
75* ^ fc ^JS ^C. 5^ /t :b ix > 'y -b - to ^ i2Ht 

^-r^®ffi*ii©f[iK:rx]?-t5 5 ii i:4> 

V-^o m 5 0H::7-a i7 8 5 O ^ ^ ^ ^ 58 ^ ^ 

•>^7"ix. - ft^-r i sta^ta 9 5 

d-E:iSi9 6K:|S«rt5Kt:v-;6o t^'>^>«^;*'9 7li^ 

KN:fc^lrtLt:io-!?. Cindi3C>5>^:K{t^®9 5 

Sci^^> ='-fe-v^l|-^^IZ®i9 6 ^ :s> 

-TA-^s'-b-.i^iit^^^ixcJtp^j-st^tt. rx 
leis^fia 9 5 A t: X.- i > 5. -fe - li-j- 
'^-cjirSj^K. ■rrxt>*ibi^%-&\--'b od'-ia^K. 

25 tSL^ ©9 5 OS±S5(CAi c -iAietfrcfete^s 



) , 

^-C, ZL^ <r> ^ y <r> 7. f ^ • > -j — t^-^ 

7* D y ^ 8 5 fri ^ fc. :^ -r A . > y -fe — 

■i U\.-^*:i5li>»^l?^"r:&o X^tzi)^ ^-C=i- -^k-i,^ ^ 
^ L t ^o- t V- C t 3&'-^ ^ o -ifc^- 

J: O ^ ^ ^ W ^ c h 1- 1 V. > C h . (c . 



?$raBS 63-2^5840 (20) 

>f 9 8 <o m rd\ ij- ^ nt^ wl^ ri tzm n ^ M }^ \^ fc 

#UA0 7*a y ^ 90. 91. 92, fri^:^^ 

S"t-^7*a 3^ >r 85, 86, 87, ^ =^ 

s^iett^a^c A ^ •cv.-^o K D c Kiti-r-i-to 

UAi.O'jv>7 3&i^>^0-e, *SiW^tL-C\.>-2>> 5^ 
-fe — v^^O|a:^iUA^0t^0J: J?lt:-2)2)*K^v,-h.i.ip 

:rhzjvtr^-;^')i8(oa:{i§fcW:a:^>)t:J:, 
KWl^-t ^ X ) KDCti--^^ T -J ^ xxf^ 
^7CO^i^^m^U-Cib-i?, :ifcKDCtiUAJ: 
SB^^frC J: ;£>J^3gd*-i(^V^ii,&*3H^cO-f, UA 

i: h 7i> "C- 1 rx n rx ^ rx \.-o U •=> -t: , > 

v-o-e, -tn S #a5-^^b5 HAiS^tc/x o -cv.-rxH- 
ttjirx t>/x\.-o -t K f c: nti 4^ - |sj^/§ -c-t CD ±k: 

igfc J: Si i CO -e , -^Mb ^ t -c ^ -r , > 

CO ^ J5y ^ ^ ft i;n ^ o 

^ - - o O ^ /X -5) trmt? H -CM-iYx 
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^:^^C>3--^Ui0 7"a ^ 70, 71, 72^ K 

<^ ^ - \x ^ <r> rci6 n fz t ^ <o ^ it t\. 

UAt^tUMK^igfBtS^iaUMKH 105 (^4 

la ) ^^x- -Cio- 1? , i: ix^ti^tl^o^o J: 

U M K d*- ^ O •> U T ^ ( gJSfc jglj ^ ) h h K 
*Sft^^H-CV.>;5,o i^UV.-UMKdiKDC:7'a^>7 
TOtcA'&h, -^rixti U M K H^IMfBiS^ia 105 

h K\%. ^ m ^ (O ^ - ^ ^ — ' 

T-fc:V7*'Jia3iiai?&7 sot^'-c. 

+ - o >b t -Cfii-^^b U , :®^KmUMKO-> 

MK. P SMK, isJ:o:PDKOfca60 — - • 
>>:^^ ^^"^ -CV>^o ( ^^^m^ --f ^ -y 9 

-c\-rs,\^<r>tznmtz 7- n 5^ J: < ?3^u-t:iD 

§gb7)*^c. r^^j k(intt>-t ^ ^ - -^^i^-t 

]? , /=.-te-v^Kit. P SMK <o % t t-Bt-^-fk^n/c 

PDK, PMKO t iL-eei-^fk^iXfc PSMK, 3^^TUMK 
^ h-CBt-^^k^nrcPMK. ^o- J: 0= 91 umko-^ 

•> X X ^ -i /t . >ffe O U A 7)- ^ ^ U 'b O X- 
^/-y-fe-i>^. "b-^^A/^^^-:^- — ''^l6-C 
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tSISia 105 o^S*iWP^t:ib^7>* t,. _;^^rxn 

;^^>^'ji5^ct5lrt^K^o ) 

^OtiUM KltJSiEta^Pi 105 7)* (biSliQrcLMK 
^ ^ o K (iE ;i ^ U M K O >J r ^ t: ^5 i?. 

li[eli^7 5KlH];^^ci2l«bn, 23cK:/:/-fe — -^^^^ 

y-fe-c^- T-feV7*tJiia3aiolP&7 5^Ci^c>ia^o 

ff^4^-T^'a5,^SSKl07f1:, 7*a5,>7 70, 71, 
7 2, h 1^ ^ -e ^3 ^ , a - :^ ;i/ . 4- - pgr /g p 

ti P C 1 4 ^ -r -< ^7 > ^ g 1 5 ^ OI5 tt 

^b U ix ri: V. ^ 7)* t> "C 5> ^ o 
x-f;;^^7>^'J 1 5^£Oieta^M(-ircH;PC 

icitSlfe tt: frC J£ o -C\.->bv.-;b-^x a - a v ^ 
E fa ^ ix rc a O > a -fe - >> 1 1 1 C If5 6 ) d> A 

^-CV.-^o C'b"^>^Xxf®>«rCO>3' -b — v^fr:! , c C 

V. . ^ _ O ^ frc ^ iai CO ;f; -e 82 St -r >i» C hir^tz 
»J ll2 3ii^^o ^ <0 T ^ t^^ h 'i 112ti[Ei®li3 
'J 1 % <0^ ^ -,-fe — v?Oa^ — •>3 V^gx h 

-f^4>o-c^^o >->'-k-v>d-7^^;^^>^Ui5 
frcA^h, ^nit:3?^;c;-f^MAC;iW 3^-b-*>>ig 
liEn-Kfi-jyj.^:? h4 2K:J:i?, / 5.-1= — 
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$^i)-^<o io ^ -CBgp -^^b ^ ^ - ^ ffi . 

^3$iX-2>o ilOMACttT^-f 1^-7 h 'J 1120g: 
-tO^lfeK, i^^ h 'J 1120MAC(0^t4: 

^< - U A C i)-Uf^-^ix:ho :i<0^a~-^^juUAC 

^ - 1 6<D^mKm:mi'^f^t^^o- 

A C u ^J^ 7. ^ 115frC*&iN*J5n^o 
f 4 h *J 112 KU^ h:5i^-CV-^tC:^0 

^ h 112 K feirt ^ Ht:\.^>5» u A c z> o 

^HtjMA ctiHt-^-fk 4^-^/8 ft a:$tv;6<o 

rrx-^ Ufc^&i-^-tT^-f h 'J 112 0MACfr:t^ 

t A> t- # ^ o ) 

i-^^A., f0AO7T^^uOMAC^t&TW^tL 

MACOtt^frC^/lio-tttT'-f h U 112^65 

AC3!)i^Lm;?n-5>o "iAl. ^ ^ ^ 0 h'J 112 ;b*^ 

AC^^<osiSiT:-g3fe;gy^H^> ? omac 

E:iOMAC7)*(btt^-f;5)J: ^K-f^i: hi)--e^>6o 
[2:10 M A c ti:-i^:A:-e^sirt-t t X- # ^ o 

^'^;^ixC?IS!SiMACti^^^di^IE"t>2>i: i:^)'- 
t: ^ -6 , -t o J: ^ ri:.[E iSMACti^olEiS^cgi 
2£-f^> i^-fe-v^TJ^tDft^UAzMAC h 5ii 
5fcUrxv.-a)^, ^-6\.-li^O:i?^a-^-;uMACd^:^ 
o-^</uMAC 115 K1§ift*i:^ix-Cv>;£>ir 

ix^ h 'J 112li«b-b^/v7'-< ;?.^>^'J 1 5 
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ti, -r-f u-^ h "jOMACOiTa — x<;uMAC^ 

tt®L. — >ui eOcf'OMACnv^^ 

1^ — ^4 4(^2l:a)frCJ:i?. ^ra-x-tyuMAC 

\y 7. ^ 115 frC*&lrt^n-t:v.^i^?^a-^<-'^MA C 

tifctfiJ-r^o gtt^^d'-7*^ h'J 112'&:{SJC5t>» 

b to :tr t: , Ai ^1 :t i > H 'j 'fe: fife u , x 

U Al j? U -C , ^ M -t n . ^ a - v< ;i/ M A C d'- ^ 

^iit^crx^o -^rU-Cira — xN^uMACfri^^^ 

IJ CO ;r o — ;i/ M A C 4i a — ;u M A C 

115 frC^§frt;^tt-tV->&ira-^<;i/MAC h-^t? 

rxv^iihKirx^o (MACtii--<x4--^^^-t: 

;i/ O a - ^> ;u M A C ft ^i" C h "t? t rx v-o 
U3)*U<5Kiro -^':^i/MAC|fCr^-fc;^pTt^-C-^ 

i: K:^^^^ -i;^ * - VI/ 1 6 eo ^SB^ t&lrt-r ^ h 
t K rx ^ o 

b . ^ \. Mi > y -fe - ^ i^y U -t . 5SC Iti U Az \ - 

^i-^frcti, #^^nAi, -rn:t?*blrax-t5ixAi/ ^ 

-fe-v?OMAC^t1-$j:U-C7'^ i^^ b U 112 
if^i" ^ 7)». ^ 7" < y ^ Y 112 b ^IJ ^ $ 
nAi> y-fe — v^<OMAC^oJ:I/!S'UV.-;^!^a — 
MAC:|:ft$fU"Ci^^D — "^^^MACu'v^jX;? 115 
Irt -r ;2> 3)* U Ac it iT. /i: /X V. ^ o C H rr U 
v.^MACOtt^CCin.l:3:/ 3.-b:-v^Or^l35f:)|gijE 
Kl'il'^^X-^^.S* ) h> s^-fe-v^MACTJ^tjO^Uv- 
^ a — x< ;u M A C O tt ^ i)- ?T Ax t> n Al -C- ^ 
^ M.-? iT.Ax\.-> v-fe-v?OMAC^i:^^-e^i), 
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u A o ^ je 

SiJOUA-C-3o-2)UA2frC — l^6^frC-4rcti7lc:^&*jtT: 
^pLf^^^-C, t.iJ-p7^o — ^ ^ K ^ ^ fz - m ^ \t, ^ 
^-•tftig^03[&'^0UA^f^H^(bHrc> 
>>^^t>orc — B#6<jK:rrUv-UA^fi£^-f-6c t 
fy'-'t: ^ h X K I. fz < ft ^ o it fz tK A ^ K ^ x. fz 
v,-^-^ti. ^-lfliS^3^tO-S\.-UA7)*b^U\*-U 
A K^-^^ IR'^ I. fz < ts: ^ o C ix h ^m^<0 

q& CO XMi . ^-^\^KDCK. ^ CO f eO 
;S5^^^;i§Lfc\.-2)^^?§5gU-t:}JctT^- (journey 

^ - -tr K iTft + - ^ IS tr U , - ^ aJ5 L -C ilc 
?T+-^c;D^i"^UA^^^U. IfjQ'fT^ - ( UM 

^b$tl--C^^'2>)^UA2KSS!>. ic-eUAio 

107 K^^-^ ri :b o ^ ^-i^-i tz^m \^ rz^^-c 

0> 5^-11- •>?^:tSfi*i-r^tttK:UA2 7>»(b<Oli^ 
;5nio U A 1 frC^t^frC^&lrt^ix-CX-^-^-c-CtO 

V T;u^&-^r-c<o^s^ h J^-e, U A 2 frC 

KDC> 'y-fe-v^eOge$ik 

^SE L rr V- o ix 11: ^ ^ ^ - - ;u t: ^ij -C ^ ^ 
^-^gk^t^^i h /i?^ h 7)* ^ X-^ >£,o 

UA-e^Gt/cKfcStiUA^^jg©;^'^^;: tttij: 

^-CO:^[ai:Si-e^-6o KDC^i#UA(C5?^-r^U 
MKO^:^/x-fey h ^ U -Cfe , /x 5^ 

h^^-^g£^Kl 3 U -C i? E^OiaiEi-:?) 
C h i>'*-e ^ >6 O -C, ^i^K t&lt*J ^ n-c \- ^ > ^ -t 

u t^t^K^&lt^^ > ^ ^= - 'fc SE^ ^ c 

tii-t:^ h X K\^TrVfi\\'ttiihts:\-r, ^ U A 



i<>, i6^i^oU A^sy:5£^;2,o c:<o> ^ —ixo 
^ V A 1 ib- y - ^ m hi . cn^ferlfO^ 
5?t?T^-(il'^07>'iJ'-ArxMKttt^c 
h-t-Bt-^-fbu-CT^-t,^ -fl^iEuyii^ 5.-fe-->?^UA 
2K^^;ihK:J:i)'fTt?n^o UA2t:fr:i. ^- 

y - -^^mwt-t ^ (OKm<omn ^ 

t-:shi). ^ fzm^(o^mWi\%m'fr ^ --^'^m-x:^ 

A 2 ^il^omfi^ k: lasi u . -t;^ Ki^fSurx^tntirx 
}ikwi<oi^'C<ou UK ^f^mK^mi^ 

J:5vc5gltu. efcKi^o u A t o >j V ^ ^ 

^„ V A 2 KWtK^m-^ f^Xfz^ -kt-t^-C. ^ 
V A I (O^ CO ^ - -k-t^-cmrnKWimi 

u A t <o »j V ^ ^^rf 5S:a: LfxH-Kii:/x b-rx v,-o 

iVA^)l^^<0^V3<0Wt^<0^^(0X'^K^ C<0 
VCrp]H' bnmy y -fe-v^li-f-^-C^tc^xt^ix-Cio' 

^mu:^lgfrc/x-6o e^o>=.-fe--:^3£i-^rx*3n 

O 'J V :7 d*^ ^ ?f8 tt. Ai t: , <0 > -fe - 

f^!^^n-c\.-^o ^ re, K D c o^fcsg^>ieti^^ 

tfesii-eieit^i^i 9 b \^ ft i)- h -y ^ T 
-yT'LrxH^KHrxtjrxv.-o ^it:^(Oht4=i^K:§S 
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7 3 : ;^ 

7 4 : -ryu^yu^if 

7 5 : > -y -fe-v> . r-feV 7* U 
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